CHAPTER III

15. Assuming that the last-mentioned hypothesis represents the ac-
tual facts, when the temperature of our system falls until it reaches t"
(Fig. 2) a certain quantity of the element X will have diffused from the
external layers of the crystalline mass where its concentration is F' to-
ward the central nucleus of initial concentration F. At the same time
new quantities of X pass into the external layers of the crystal from the
liquid. The mother liquor will necessarily contain a larger percentage
of X than that which should correspond to the conditions of complete
equilibrium. This excess quantity of X is the same as the deficiency in
the material surrounding the nucleus1 F, i.e., the amount of X over (in
the liquid) or under (in the solid) that amount which should correspond
to equilibrium at this temperature.

In reality the diffusion in the liquid mass and between the liquid and
the external layers of the solid solution crystals takes place at a much
greater velocity than the process of diffusion between parts of the solid
caused by the difference of concentration. Consequently for normal
velocities of cooling the conjugate points determined by the same ab-
scissa intersecting the liquidus curve UV and solidus UZ represent in
reality and with a fair approximation the concentrations of the element
X in the residual liquid and in the periphery of the mixed crystals in
equilibrium with said liquid respectively.

In consequence, it is clear that once the system has reached the tem-
perature t" it will be composed of a residual liquid in which the concen-
tration of the element X will have the value W and by a crystallized mass
which will possess the composition corresponding to the point F' only
in its external layers, while the underlying strata will contain gradually
decreasing proportions of the element X layer to layer as one proceeds
toward the center. Here it reaches a composition represented by a point
F'i (see Fig. 3, where, to make these phenomena more clear, this part
of the diagram is reproduced to larger scale) situated between F' and
F'0. It will evidently be the nearer to the position F'0 the smaller has
been the amount of diffusion of X in the solid solution.

It is, therefore, evident that the average composition of the total
solid phase which has actually formed down to the temperature t",
will be represented by a point F\ situated between F'\ and F'.

1 "Nucleus" is used here in the sense of being almost a mathematical point.
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